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SOIL NAIL WALL CONSTRUCTION
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SOIL NAIL WALL CONSTRUCTION




SOIL NAIL WALL CONSTRUCTION

NAIL INDIRECTLY
LOADED IN TENSION
ACROSS BOUNDARY.

<~ CRITCIAL SHEAR PLANE.




FOR WALL HEIGHT ~ 20

- NAIL LENGTH -
~ 75% - 80% X H

HEIGHT, H
~20’

SECTION

NAIL LENGTH ~ 15’ ea.
12 NAILS x 15" = 180’ OF DRILLING

‘% WALL LENGTH ~18’ H‘
12 NAILS

TRIBUTARY AREA

~30 S.F./NAIL \IJ ''''' 1

ELEVATION

OR A NAIL DENSITY OF
~ 10’ OF DRILLING PER L.F. OF WALL



MUSEUM o« AFRICAN AMERICAN HISTORY

African Meetinghouse
“ACCESSING HISTORY”

Richard Pizzi, P.E.

Special Thanks to
Rick Wilhelmsen
HAY WARD (GEOTECHNICAL

eeeee hnical Construction CONSULTANTS, INC




Larry Mike Paul

(GEOTECHNICAL
CONSULTANTS, INC

Chris Tom

David Dan Connor



MUSEUM o« AFRICAN AMERICAN HISTORY

African Meetinghouse
8 Smith Court ® Boston









MUSEUM o« AFRICAN AMERICAN HISTORY

Built in 1806

(Cost $7,500)

Oldest Black Church
Still Standing in the United States



MUSEUM o« AFRICAN AMERICAN HISTORY

2006 Restored to

1855 Appearance
(Completed 2012)

Cost $9.5 Million
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! . Frederick Douglass

e Escaped Slave
e Leader in Abolitionist Movement

e Dazzling Orator — 1860 Speech

End 2



MICROPILES TYPE1 (>99%)

e Deep Foundation Elements

e  Structural Elements

 Installed by Drilling (usually)

e Small Diameter (<= 12-inch Diameter)
e Directly Loaded

e Load Applied Near Ground Surface

e Penetrate Weak Strata

e Transfer Load to (deep) Bearing Strata



MICROPILE INSTALLATION

WEAK STRATA

e Urban Fill

e Organic Soil
* Peat

e Very loose Sand
e Soft Silt or Clay
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BEARING STRATA

e Sand

e Sand & Gravel
e Glacial Till

e Stiff/Hard Clay
e Bedrock




MICROPILE INSTALLATION
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MICROPILE INSTALLATION

PLACE
CORE ADD GROUT
WEAK STRATA
e Urban Fill
e Organic Soil
e Peat

e Very loose Sand
e Soft Silt or Clay
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e Glacial Till

e Stiff/Hard Clay
e Bedrock




MICROPILE INSTALLATION

WEAK STRATA

e Urban Fill

e Organic Soil

* Peat

e Very loose Sand
e Soft Silt or Clay

CASED SECTION

EARING STRATA

e Sand

Sand & Gravel
e Glacial Till

e Stiff/Hard Clay
e Bedrock

UNCASED SECTION
a.k.a
BOND LENGTH
°




MICROPILE INSTALLATION
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CASED SECTION

MICROPILE DESIGN

CORE
GROUT
CORE
GROUT

<— CASING

Core + Grout

ing +

UNCASED SECTION
Ap,na = Core + Grout

Acased - Cas
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CASED SECTION

MICROPILE DESIGN

CORE
GROUT
CORE
GROUT

<— CASING

Core + Grout

ing +

UNCASED SECTION
Ap,na = Core + Grout
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CASED SECTION

P<F
A <

cased

c allowable

where: A_,..q ~ Casing + Core + Grout

Bond Len th
UNCASED S P

A < Fb allowable
/ \ bond
\\ / where: A, ., > Core + Grout



CASED SECTION
Pon = Acgsea X F

case c allowable

A seq —> Casing + Core + Grout

case

UNCASED SECTION
(Bond Length)

/\ 1:)all = Abond X Fb allowable
/ Ap,nq = Core + Grout



CODE BASED DESIGN — Most are ASD

CASED SECTION
P < 033(f,c grout X Agrout)+0'4(Fy casing X Acasing +Fy core X Acore)

UNCASED (a.k.a BOND LENGTH or EMBEDMENT LENGTH)

P < 0-33(f,c grout X Agrout) X 0'4(F3’ core X Acore)
Fy steer isthe smallerof:  0.4F, ;4
0.4FY tore
30,000 psi

Massachusetts State and New York City Codes
0.33f" < 1,600 psi

c grout



FHWA — Micropile Design and Construction Reference Manual

( Also ASD)

CASED SECTION
P < 04(f, groue X Agroud) X 0ATF,, 0t (Acasing +Acore)
F) steer isthesmallerof:  F, g
Ey core
87,000 psi

(Strain Compatibility)

UNCASED LENGTH

P <0. 4(f grout) X 047(Fy steel X A

c grout core)



End 3

AASHTQO — Design Specifications (LRFD)

CASED SECTION
&P < 0.854[(0.85f"

c grout

F. <001 1s the smaller of :

y stee

grout) + Fy steel(Acasing +Acore)]

F

y casing

F

y core

87,000 psi

® = 0.7 for compression

UNCASED LENGTH

dP < 0.85¢[(0.85f

c grout

grout) + (Fy steel X Acore)]
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Reticulate / Reticulated ?

Adjective - Re-tic-u-late [Ri-tik-yuh-lit]

1. Netted; Covered With a Network.
2. Netlike.

Verb - Re-tic-u-lat-ed [Ri-tik-yuh-leyt]
(Used with an object)

3. To Form Into a Network.



Pali Radicé [ltalian trans. “Root Piles”]

Reticulated Root Piles : a network of micropiles



NETWORKED MICROPILES: TYPE 2 (<1%)
(Reticulated Root Piles)
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FOR HEIGHT ~ 20

- NAIL LENGTH -
~ 75% - 80% X H

HEIGHT, H

SECTION

NAIL LENGTH ~ 15’ ea.
12 NAILS x 15" = 180’ OF DRILLING

TRIBUTARY AREA ~ 30 S.F. / NAIL

O O O

I
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ELEVATION

OR A NAIL DENSITY OF
~ 10’ OF DRILLING PER LF. OF WALL



C-Row
D-Row

VERTICAL CROSS-SECTION
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End 5

P

MECH OPNGS THROUGH FOUNDATION
WALL - COORD SIZE AND LOCATION
WITH MECH DWGS. 3 PILES EACH
SIDE OF OPENING TO BE W8x57.
SEE TYP DETAILS FOR REINF AT
WALL OPENING.
A 7

7

W8x48 PILES

ADJACENT TO ELEV PIT

{

QIONOICIQIQIOIQIQIOIQIOIOID

ﬂ 12"8 SECANT PILES
REINFORCED WITH HPEx36

W ©10" 0.C. MAX SPACING 4" WIDE
UNLESS OTHERWISE NOTED  CHANNEL TYP

DEEP SUMP PIT L1

/ 1\ FOUNDATION PLAN

7 # T 7 r
N
®
Al
w10 Y
________ P
E ! 12" S.0.6. W/§5012" EW
: TOP AND BOTT REINF
ELEVKTOR i T0S ELEV 40'-11"
PIT i ™\
R R ; SE-E?’ sxu:;;g.rrx o Y0 x 30" x 40" 20" x 20" x 307
i DEEP SUMP PIT
]

5-11

14 = 10"




SECANT PILES

FACE OF
INCLINOMETER
EXISTING BUILDING CASING

VARIES -
SEE
DRAWINGS

.

PRIMARY HOLES

10N (STRUCTURAL ELEMENTS)
CENTER TO STEEL SECTION AND LEAN MIX
D‘,’SE{”‘,I,?SE SECONDARY HOLES
(STRUCTURAL ELEMENTS)
NOTE: STEEL SECTION AND
REFER TO NOTE A4 FOR STRUCTURAL CONCRETE
FURTHER DETAILS PLAN

NOT TO SCALE
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FUTURE OF TYPE 2 NETWORKED MICROPILES??
(Reticulated Root Piles)

VERTICAL CRCOS.S-SlE‘(-:TION ! r lllr 7 V -
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